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(54) Insertion device for deformable intraocular lens 



(57) An insertion device (20) can defomn an Intraoc- 
ular lens into a smaller size and insert It Into the eye. It 
Includes a device body (21 ); an insertion tube (22) to be 
Inserted into the eye; and a push rod (25) adapted to 
Insert the lens Into the eye. A motion conversion mech- 
anism (2 Id, 26a) is provided between the device body 
(21 ) and a drive member (26) to rotate and thereby ax- 
ially move the drive member (26), and thus the push rod 



(25) . A push member (27) is provided at the rear end of 
the push rod (25) and projects from the drive member 

(26) . The device (20) can be operated with one hand, 
by squeezing the drive member (26) between push 
member (27) and finger plate (28), whfch causes the 
drive member (26) to rotate and move axialiy fonward. 
Two-handed operation of the Insertion device (20) Is al- 
so possible. 
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Description 

[0001] The present invention relates to an insertion 
device for inserting a defonmable intraocular iens into 
the eye. Examples of such a defomriable intraocular lens 5 
include a def omnable intraocular lens that is inserted Into 
the eye in place of the natural lens when the latter is 
physically extracted because of cataracts, and a vision 
correction lens that Is Inserted into the eye for the sole 
purpose of vision correction. 

[0002] Implantation of an intraocular lens for treating 
cataract has been widely performed since 1949, when 
Ridley implanted for the first time an artificial lens; i.e., 
an intraocular lens, into the human eye in place of an 
opaqued natural lens during cataract.surgery. 
[0003] As disclosed in Japanese Patent Application 
Laid-open (kolcal) No. 58-146346, there have been In- 
vented improved Intraocular lenses which can be Insert- 
ed into the eye through a small incision formed In the 
eyeball. In one of the improved intraocular lenses, at 
least an optical portion is made of a deformable elastic 
material having a predetermined memory characteristic. 
In another Improved intraocular lens, at least an optical 
portion is made of an elastic material having a predeter- 
mined memory characteristic, and there are provided 
supports which are made of a material different from that 
otthe optical portion and are adapted to support the op- 
tical portion within the eye. 

[0004] Moreover, as disclosed in Japanese Patent 
Application Laid-Open (kokaX) Nos. 421 2350, 5-1 03803, 
5-103808, 5-103809. and 7-23990, improved insertion 
tools have been proposed. By use of these tools, the 

eptieai peptiaf^ ef in impadeulip \m ii eef^ippeiiid, 

rolled, bent, stretched, or folded so as to reduce Its ex- 
terior size, thereby enabling the intraocular lens to be 
Inserted into the eye through a small incision formed In 
the eyeball. These insertion tools facilitate an operation 
for implanting an intraocular lens into the eye. 
[0005] Reference will now be made to Figures 3 to 5 
of the accompanying diagrammatic drawings, in which: 

Figure 3 Is a plan view of one example of a deform- 
able intraocular lens; 

Figure 4A is a plan view of another example of a 
defomnable Intraocular lens; 

Figure 4B is a cross-sectional viewtalcen along line 
4B-4B of Figure 4A; and 

Figure 5 is a perspective view of a conventional in- 
sertion device for a deformable intraocular lens. 

[0006] Figure 3 and Rgures :4A and 4B show conven* 

tional deformable intraocular lenses. The defomriable in- 
traocular lens 1 shown in Figure 3 is composed of a cir- 
cular optical portion 2 and two symmetrically disposed 
supports 3. The circular optical portion 2 is made of an 



elastic material having predetermined memory charac- 
teristics. The supports 3 are made of a material different 
from that of the optical portion 2, and bases 3a of the 
supports 3 are embedded in the peripheral region of the 
optical portion 2 for fixing, while wire-shaped tails 3b of 
the supports are curved. The defonnable intraocular 
tens 1 shown in Figures 4A and 4B is composed of a 
circular optical portion 2 and a pair of thin plate-shaped 
support portions 4 that are integral with the optical por- 
tion 2. The optical portion 2, like the optical portion 2 
shown in Figure 3. is made of an elastic material having 
predetermined memory characteristics. The support 
portions,4 project from the periphery of the optical port 
2 in opposite directions. 

[0007] , These Intraocular lenses 1 are inserted into the 
eye by use of an insertion device as shown in Figure 5. 
[0008] . The defomriable intraocular lens 1 Is folded In 
order to reduce Its exterior size and is advanced along 
an insertion tube in order to be inserted into the eye 
through an incision fomied in the eyeball. 
[0009] In Figure 5, reference numeral 11 denotes the 
insertion device; 12 denotes a device body; 13 denotes 
a screw sleeve; 14 denotes a push rod; 15 denotes an 
enclosing member having a lens receiving section and 
an open/close mechanism and adapted to defomn a de- 
formable intraocular lens into a smaller size; 1 6 denotes 
a-sllde stopper-which-engages the open/ciose rhecha- 
nlsm 80 as to maintain the open/close mechanism in a 
closed state; and 17 denotes an insertion tube. 
[0010] When the insertion device 11 is used to insert 
a deformable intraocular lens 1 into the eye through a 

small incisioni the ept n/c!Q§e mechinism of tho ensloe^ 

ihg mtffibeP 1i of the ihiertioh devioe ii is fint operied, 
Subsequently, the . deformable intraocular lens 1 is 
placed on the lens receiving section, and the open/close 
mechanism Is closed so as to reduce the exterior size 
of the deformable iritraocular leris 1 . Subsequently, the 
slide stopper 1 6 attached to the device body 1 2 is. rnoyed 
toward the lens receiving sectibri so as to engage the 
open/close mechan ism and bring the same into a closed 
state. Thus, placement of the intraocular iens 1 into the 
lens receiving section is connpleted. 
[0011] Subsequently, the screw sleeve 13, disposed 
at the rear of the device body 12, is moved toward the 
device body 12, brought Into engagement with a screw 
portion '12b fonmed on the device body 12, and rotated 
in order to advance the push rod 14, to thereby push 
forward the defonnable intraocular iens 1 from the lens 
receiving section. As a result, the deformable intraocular 
lens 1 is Inserted into the eye through the tip end of an 
insertion tube 17 provided at the front end of the lens 
receiving section, which tip end has been inserted into 
the eye^ through a small incision fonned in the eyeball. 
[0012] *' Japanese Kohyo (PCT) Patent Publication No. 
11-510711 discloses another conventional insertion de- 
vice. In this insertion device, an intraocular lens is ad- 
vanced; within ah insertion tube by mean of advancing 
movenrient of a push rod caused by an operation of 
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pushing a plunger. I 
[0013] In the conventional Insertion device shown in 
Figure 5. when an operator wishes to advance an in- 
traocular lens within the insertion tube, the operator 
must rotate the screw sleeve with one hand in order to 
advance the push rod, white holding the device body 
with the other hand. That Is, the operator must use both 
hands to operate the Insertion device in the course of 
an operation during which tlie operator must use various 
operation tools. Therefore, the necessity of using both 
hands hinders the ease of use during the operation. 
[0014] In the conventional Insertion device \n v/hlch 
the push rod is advanced through an operation of piiish- 
ing a plunger, since a pressing force is applied to the 
plunger along a straight direction, perfonnihg fine ad- 
justment In relation to advancing movement of th^e push 
rod requires a great a&al of sldlL 
[0015] Preferred embodiments of the present Inven- 
tion aim to provide an insertion device for a deformable 
intraocular lens, which device allows an operator to use 
a single hand or both hands for operation of pushing an 
Intraocular lens into the eye. 

[001 6] According to one aspect of the present Inven- 
tion, there is provided an insertion device for delibrming. 

a daformabie Intraoeular lens into a smaller else and In- 
serting the intraocular lens Intolan eye, the device conv 

prising: ' * ; 

a device body; 

an insertion tube attached to a front end of the de- 
vice body and adapted to be inserted into tt^e eye; 

a push rod axlalty movable through the device body . 
and the insertion tube and adapted to insertShe in- 
traocular lens into the eye when advanced; 

a drive member rotatably provided at a rear end of 
the push rod; 

a motion conversion mechanism disposed between 
the device body and the drive member and adapted 
to axially move the drive niember, upon rotation of 
the drive member, in order to axially move the push 
rod; and 

a push member provided at the rear end of the push 
rod and projecting reanwardiy from the drtv^ mem- 
ber such that, upon applying a force to the push 
member, the drive member Is caused to be rotated 
and moved forward.. 

[001 7] Preferably, the motion conversion mechanism 
Includes a male screw portion formed on a rear end por- 
tion of the device body and a fernale screw portion 
formed on the drive member and in screw engagement 
with the male screw portion. 1' 
[0013] In prefenred embodiments of such a stmcture. 
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yi 

the operation of inserting an intraocular lens into the eye 
can be performed by use of a single hand or both hands. 
That is, one-hand operation pr two-hand operation can 
be selectively used In accordance with the conditions of 

5 the operation . Therefore, ease of operation of the inser- 
tion device can be improved. . 
p)019] An Insertion device as above may further com- 
prise adjustment means for adjusting resisting force 
against axial movement of the push rod Such an adjust- 

10 ment means may comprises an elastb member which 
generates frictional resistance. 
[0020] In such arrangements, the force required to in- 
sert an intraocular lens can be adjusted to a desired lev- 
el, thereby providing an operation *1eer suitable for sur- 

19 gery which requires delicate operations. 

[0021] For a better understanding of the invention, 
and to show how embodiments of the same may be car- 
ried into effect, reference will now be made, by way of 
example, to Figures 1 and 2 of the accompanying dia- 

^ gramnniatic drawings. In which/ 

\ Figure 1 Is a plan view of an insertion device for a 

I deformable intraocular lens, according to one em- 

bodiment of the present Invention; and 

SB 

Figure 2 is a partially cutaway side view of the in- 
sertion device of Figure 1\ 

f 

[0022] in Figures 1 and 2, reference numeral 20 de- 

30 notes an insertion device which includes a device body 
21 having a smaller diameter' portion 21a at the front 
end side and a larger diameter portion 21b at the rear 
^d side. An Insertion tube 22 is fixed to the front end 
of the device body 21 in such a manner that an axially 

33 ^endii^ inner cavity of the insertion tube 22 is aligned 
M[ith an axially extending Inner cavity of the device body 
21 . An enclosing member 23 is provided on the Insertion 
tube 22. The enclosing member 23 has a lens receiving 
section and an open/close mechanism and is adapted 

40 to reduce the exterior size of a defonmable Intraocular 
(ens. A cylindrical slide stopper 24 Is slldably fitted onto 
the front-end side, smaller diameter portion 21 a of the 
device body 21 . The enclosing member 23 is opened 
and closed by an operator, and Is maintained In a closed 
state by the slide stopper 24. Moreover, a push rod 25 
is accbmmodated within the Inner cavity of the device 
body 21 and that of the insertion tube 22; and a screw 
sleeve 26 serving as a drive member for moving the 
push rod 25 back and forth Is provided on the rear end 

so side of the device body 21 . The insertion device of the 
present embodiment has substantially the sanne struc- 
ture as that of the Insertion device disclosed in Japanese 
Patent Application No, 10-239124 (Japanese Patent 
Application Laid-Open (Icokai) No. 12-60880) whose as- 

55 signee is the also the assignee of the present applica- 
tion, except that the insertion device of the present em- 
bodiment includes a push member 27 for advancing the 
push rod 25 Independently of rotational motion of the 
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screw section; a projection 28 provided at an approxi- 
mately central portion of the device body 21 to project 
radially outward from the outer peripheral surface there- 
of (i.e.. to extend outward perpendicularly to the axis of 
the device body 21 ) ; and an elastic member 29 disposed 5 
at a substantially central portion of the push rod 25 with 
respect to the longitudinal direction thereof and serving 
as adjustment means. The entire description of Japa- 
nese Patent Application No. 10-239124 (Japanese Pat- 
ent Application Laid-Open (kokai) No. 12-60880) is io 
herein incorporated by reference. 
[0023] The device body 21 has a male screw portion 
21 d formed on the outer circumferential surface of a rear 
end portion 21c. The male screw portion 21 d is brought 
into screw engagement with a female screw portion 26a is 
fonned on the Inner circumferential surface of the screw 
sleeve 26, which serves as a drive member for moving 
the push rod 25. The male screw portion 21 d and the 
female screw portion 26a constitute a motion conver- 
sion mechanism for converting rotational motion of the 
screw sleeve 26 to axial motion of the push rod 25. 
[0024] A through-hole 26c, which is slightly smaller in 
diameter than the push rod 25, is fomied at the centre 
of an end wall portion 26b of the screw sleeve 26. A 
smaller-diameter shaft portion 26a extending from the 25 

r§§r end er the puBh rod g§ Is retiti^^ly Fsetivig ths 

through-hel9 SeOi W XHm th^ sprew ^tve 26 can be 
rotated Independently of the push rod 25. The smaller- 
diameter shaft portion 25a projects rearward from the 
end wall portion 26b of the screw sleeve 26; and a push so 
member 27 Is attached to the projecting portion of the 
smaller-diameter shaft portion 25a. Therefore, the push 
member 27 is located on the rear side with respect to 
the end wall portion 26b of the screw sleeve 26. Accord- 
ingly, the push rod 25 can be moved back and force 3$ 
through an operation of rotating the screw sleeve 26, In 
addition, the push rod 25 can be advanced through an 
operation of pushing the push member 27 fonwardly, 
which causes the screw sleeve 26 to rotate to thereby 
advance the push rod 25. 40 
[0025] The projection 28, which is provided at an ap- 
proximately central portion of the device body 21, is 
fomied integrally with the device body 21 such that the 
projection 28 has an elliptical shape and projects from 
the outer circumferential surface of the device body 21 45 
toward the upper and lower sides thereof In Figure 1 . 
The elastic member 29, which is disposed at a substan- 
tially central portion of the push rod 25 and serves as 
adjustment means, is formed into a ring shape by use 
of a rubber material such as nitriie rubber, butyl njbber, so 
silicon rubber, or Teflon (registered trademark) rubber. 
The elastic member 29 is accommodated within a cir- 
cumferential groove 26b fomned at a Substantially cen- 
tral portion of the push rod 25 with respect to the longi- 
tudinal direction thereof, and the outer circumferential ss 
surface of the elastic mernber (elastic ring) 29 is in con- 

tagt With th§ Inner wall ay Ffase ef the devlae bedy ei te 

thereby generate frictlonal resistance. 



[0026] : A tip end portion 25c of the push rod 25 is 
fomied to have a large diameter suitable for pushing out 
the intraocular lens 1 . The enclosing member 23, which 
is adapted to accommodate the intraocular lens 1 folded 
to a smaller size, is coupled to the front end portion of 
the device body 21 . By means of a Icnown structure, the 
enclosing member 23 allows an operator to set the in- 
traocular lens 1 on the lens receiving section of the en- 
closing member 23 in an opened state, and then close 
the enclosing member 23 In order to enclose the Intraoc- 
ular lens 1 while folding the same. 
[0027] ; The slide stopper 24 is fitted onto the device 
body 21;in such a mannerthat the cylindrical slide stop- 
per 24 can move axially but cannot rotate about the axis . 
The slide stopper 24 maintains the enclosing member 
23 in a closed state by means of a groove 24a formed 
In the slide stopper 24. The device body 21 , the screw 
sleeve 26, the push rod 26, the enclosing member 23, 
and the insertion tube 22 fonned integrally with the en- 
closing member 23 are each formed of a synthetic resin. 
[0028] -i Next, a manner of use of the intraocular lens 
insertion device configured as described above will be 
described. 

[0029] V First, an operator advances the screw sleeve 
26 up to a point at which the screw sleeve 26 comes into 

eefttaet with the m? and 6f tha davlee body si . and 

brings the screw sleeve 26 Into screw engagement with 
the male screw portion 21 d formed at the rear end por- 
tion of the device body 21 . Subsequently, aa in the case 
of using an Injection syringe, the operator holds the In- 
sertion (device with one hand, while engaging with his or 
her fingers the handguard-shaped projection 28 of the 
device l^ody 21 and the push member 27, which projects 
outward from the end wall portion 26b of the screw 
Sleeve 26. In this state, the operator pushes the push 
member; 27 so as to advance the push rod 25. At this 
time, the screw sleeve 26, which is rotatably engaged 
with the push rod 25, advances, while rotating, so as to 
follow tife advancing movement of the push rod 25. 
[0030] } As a result; the intraocular lens 1 is advanced 
through- the insertior) tube 22 and inserted Into the eye 
from th^ opening formed at a tapered tip end of the in- 
sertion tube 22. Due to the elastic restoration force of 
the optlpal portion 2 of the intraocular lens 1 , the intraoc- 
ular lens 1 inserted Into the eye is restored to its original 
shape when discharged from the insertion tube 22. 
[0031] I In the above-described embodiment, the ellip- 
tical projection 28, which is provided at an approximately 
central portion of the device body 21 , is formed integrally 
with the device body 21 . This configuration may be mod- 
ified in etuch a mannerthat a projection 28 having a cir- 
cular handguard-like shape is fonmed separately, and 
attached to a stepped portion at an approximately cen- 
tral portion of the device body by means of welding, 
bonding, or any other suitable means. 
[0032] in the above-described embodiment, a method 

ef epepatlng the If^aaftlan davlaa with a alflgla hand haa 

been described. . However, as in the case of conventional 
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Insertion devices, the insertion device of embodiments 
of the present invention can be operated by use of both 
hands; i.e., an operator rotates the screw sleeve so as 
to advance and retract the push rod by use of one^hand, 
whiie holding the device body with the other hand. 5 
[0033] As described above, the operation of Inserting 
an intraocular lens, which has conventionally required 
two-hand operation, can be performed by use of a single 
hand or both hands. That is, one-hand operation or two- 
hand operation can be selectively used in accordance iO 
with the conditions of the operation. Therefore, ease of 
operation of the insertion device can be improved. 
[0034] Further, since the elastic member such an O- 
ring is disposed between the Inner wall surface of the 
device body and the outer circumferential surface of the is 
push rod to thereby generate fhctlonal force, the force 
required to Insert an Intraocular tens can be adjusted to 
a desired level, thereby providing a level of "feeP suita- 
ble for surgery which requires delicate operations. 
[0035] Obviously, numerous modifications and varia- 20 
tions of the present Invention are possible In light of the 
above teachinga. It la therefore to be understood that 
within the scope of the appended claims, the present 
invention may be practiced othen«ise::than as specif ical- 
ty described herein. ^. f 25 

[0036] In this specification, the verb "comprise" has 
Its normal dictionary meaning, to denote non-exclusive 
Inclusion. That is, use of the word "comprise" (or any of 
Its derivatives) to include one feature or more, does not 
exclude the possibility of also including fu rther features, so 

[0087] Th§ r§id§r^9 atttntlon l§ ^lF§6t§d t9 all ihi any 

priority documents identified In connection with this ap- 
plication and to all and any papers and documents which 
are filed concurrently with or previous to this specifica- 
tion In connection with this application and which are 55 
open to public inspection with this specification, and the 
contents of all such papers and documents are incorpo- 
rated herein by reference. 

[0038] All of the features disclosed in this specifica- 
tion (including any accompanying claims, abstract and 40 
drawings), and/or all of the steps of any method or proc- 
ess so disclosed, may be combined in any combination, 
except combinations where at least some of such fea- 
tures and/or steps are mutually exclusive. 
[0039] Each feature disclosed in this specification (In- 4s 
eluding any accompanying claims, abstract and draw- 
ings), may be replaced by alternative features serving 
the same, equivalent or similar purpose, unless ex- 
pressly stated othenwise. Thus, unless expressly stated 
othenwise, each feature disclosed is. one example only so 
of a generic series of equivalent or sirnilar features. 
[0040] The invention is not restricted to the details of 
the foregoing embodiment(e). The invention extends to 
any novel one, or any novel combination, of the features 
disclosed in this specification (including any accompa- 5S 
nying clalnns, abstract and drawings), or to any novel 
one, or any novel combination, of the steps of any meth- 
od or process so disclosed. > 
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Claims 

1 . An insertion device (20) for defonning a defonmabie 
Intraocular lens into a smaller size and inserting the 
intraocular lens Into an eye, the device comprising: 

a device body (21); 

an Insertion tube (22) attached to a front end of 
the device body (21 ) and adaptedto be Inserted 
into the eye; 

a push rod (25) axlally movable through the de- 
vice body (21) and the insertion tube (22) and 
adapted to insert the Intraocular lens into the 
eye when advanced; 

a drive member (26) rotatably provided at a rear 
end of the push rod (25); 

a motion conversion mechanism (21 d, 26a) dis- 
posed between the device body (21) and the 
drive member (26) and adapted to axlally move 
the drive member (26), upon rotation of the 
. drive member (26), In order to axlally move the 
push rod (25); and 

a push member (27) provided at the rear end 
of the push rod (25) and projecting rearwardly 
from the drive member (26) such that, upon ap^ 

plylne a feree te the ^u§h mmm (SJ), th§ 

drive member (26) is caused to be rotated and 
moved forward. 

2. An insertion device according to claim 1 , wherein 
the motion conversion mechanism (21 d, 26a) In- 
cludes a male screw portion (21 d) f omried on a rear 
end portion (21c) of the device body (21) and a fe- 
male screw portion formed on the drive member 
(26) and in screw engagement with the male screw 
portion (21 d). 

3. An insertion device according to claim 1 , further 
comprising adjustment means (29) for adjusting re- 
sisting force against axial movement of the push rod 
(25). 

4. An insertion device according to claim 3, wherein 
the adjustment means (20) comprises an elastic 
member which generates frictional resistance. 
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